Abstract: For precision reciprocity calibrations of condenser microphones operating the calibration apparatus under a controlled environment is necessary, such that fluctuations in pressure, temperature and relative humidity are reduced to a minimum. The design, implementation and performance of a highly stable environmental chamber for calibration of microphones and instruments are discussed. For reciprocity microphone calibrations, the system enables resolution of better than 0.001 dB.
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WTRODUCTION
In a recent decision, the International Electrotechnical Commission (IEC) decided to adopt 23 "C, 50% R.H. and 101.325 kPa as the standard reference environmental condition for acoustical instruments. To reduce the uncertainty to a minimum during the calibration of laboratory standards microphones with the reciprocity method', being able to reproduce an environment that is as close as possible to the above standard condition is essential. The design and construction of a calibration chamber with precision environmental control is presented.
IMPLEMENTATION
The chamber has internal dimensions of71 cm wide, 40 cm high and 51 cm deep. It is designed to satisfy the requirements of microphone calibrations with the reciprocity method]. The control system has the capability to vary the temperature from -10 to 50 "C, pressure from 90 to I IO kPa, and R.H. from 10 to 90 %. The above range of environmental conditions encompass the requirements for a majority of acoustical measurements in air. The chamber is placed on a 15 cm thick granite table isolated from the support structures by air pads. Temperature control is implemented with a circulating temperature control bath. The pressure controls working in conjunction with two flow controllers for dry and humid air streams (the humid air stream is implemented with air bubbling through distilled water) dso petit humidity variations. The control system is similar to the system used for the determination of the variation of specific heat ratio in air with humidity2. For stringent calibrations, 1S0 standards aid instead of compressed air can be used.
PERFORMANCE EVALUATION
In an on going microphone calibration comparison, involving NRC (Canada), MST (USA), CEN~(Mexico), INMETRO (Brazil) and~(Argentina),~S (Canada) acts as the hub laboratory that provides calibrations for the transfer standards (a pair of LS 1P laboratory standards microphones, Brtiel and Kjar type 4160) before and after the microphones are calibrated by the participating laboratories. Initial results confirmed that the control system for the environmental chamber is performing to expectation.
During operation, two calibrated platinum resistance thermometers continuously monitor the chamber internal temperature near the microphones. The flow of dry and humid air streams, after mixing in a small mixing chamber, is fed into the environmental chamber. The exhaust air stream is monitored with a chilled-mirror hygrometer. Once the target temperature is reached, the operator adjusts the air flow until the hygrometer maintains a constant reading of 50~o R.H. This condition is maintained for twelve hours by closing the valves for the inlet and the exhaust air to ensure stabilization for the microphones. A reference barometer that has a resolution of one pascal continuously monitors the pressure inside the chamber. Every fifteen minutes, a printer logged the voltage ratios for a pair of microphones under calibration and dso the temperature and pressure readings, During measurement, the system was left to mainhin constant environmental conditions over night to avoid unnecessary disturbances during office hours. For reciprocity calibrations of microphones, preliminary results confirmed that the uncertainties (representing a confidence level of approximately 9590) of the environmental parameters were better than* 0.1 "C,~0.05 Wa and *5% R.H.; and the voltage ratios were estimated to be within approximately & 0.005 dB.
DATA COLLECTION
The above environmental chamber requires approximately twelve hours for climatic stabilization during calibration of condenser microphones. Pressure and temperature coefficients of microphone sensitivities can also be obtained. The above coeticients can be used to apply corrections to microphones calibrated by Laboratories that do not have stringent environmental controls.
CONCLUSIONS
For high precision calibrations of laboratory standard microphones a controlled environment is necessary. The requirements are more stringent for a Laboratory that acts as the hub laboratory during inter-comparison of microphone calibrations with national laboratories. In this case high repeatability of calibration results is necessary. Further improvements can be made with the data collected by developing corrections for small deviations from the ideal conditions of 23 "C, 5070 R.H. and 101.325 Ma.
